Autonomic nervous control of the circulatory system in the air-breathing fish Channa argus.
The control of the cardiovascular system with particular emphasis on the regulation of blood distribution in the gills and air-breathing organ was studied in the air-breathing teleost Channa argus. Perfused head preparations were used in addition to experiments with isolated strip preparations of arteries and heart chambers. The distribution of adrenergic nerves was investigated using Falck-Hillarp fluorescence histochemistry. This preliminary study shows an adrenergic control system composed of chromaffin cells and adrenergic nerves similar to that found in other teleosts investigated, although the systemic arteries (coeliac artery, dorsal aorta and the vasculature of the air-breathing organ) appear to lack an adrenergic innervation. The reactions of isolated artery strip preparations to acetylcholine and adrenaline resemble those seen in other teleosts, and there is a prominent inhibitory effect of L-isoprenaline suggestive of arterial beta-adrenoceptors. The general vascular resistance of the gill apparatus-air-breathing organ increases in response to acetylcholine or adrenaline, and there is a redistribution of perfusion flow from the air-breathing organ circuit (anterior venous outflow from the first and second pair of gills and the air-breathing organ) to the general systemic circuit (dorsal aortic outflow from the third and fourth pair of gills). Stimulation of the vagal branch entering the air-breathing organ mimics the effects of acetylcholine or adrenaline. This innervation is probably non-adrenergic since no adrenergic nerve fibres could be demonstrated in the vasculature of the air-breathing organ using the histochemical technique. An adrenergic control of the vasculature of the air-breathing organ is not likely, since the concentration of adrenaline needed to affect the vasculature is not reached in the plasma even during "stress".